Mesenchymal Stromal Cell (MSC)-Derived Combination of CXCL5 and Anti-CCL24 Is Synergistic and Superior to MSC and Cyclosporine for the Treatment of Graft-versus-Host Disease.
The immunosuppressive properties of mesenchymal stromal cells (MSCs) have been clinically proven to be effective in treating graft-versus-host disease (GVHD). However, MSC therapy is limited by the need for laborious and expensive manufacturing processes that are fraught with batch-to-batch variability. Substitution of MSC therapy with key MSC-mediated immunomodulatory factors could be an option for GVHD treatment. Using a simulated in vitro model of the immunosuppressive effects of MSC on allogeneic graft reactions, a synergistic 2-factor combination (2FC) of CXCL5 and anti-CCL24 was identified from a panel of over 100 immunomodulatory factors as being superior to MSCs in the modulation of mixed lymphocyte reactions. This 2FC was superior to cyclosporine in ameliorating both moderate and severe GVHD while being equivalent to MSCs in moderate GVHD and superior to MSCs in severe GVHD. Its immunosuppressive efficacy could be further improved by extended treatment. Mechanistic studies revealed that in vitro the 2FC could only reduce the proliferation of Th 1 and Th 17, whereas in vivo CXCL5 acts in concert with anti-CCL24 antibody to reduce not only transplanted Th 1 and Th 17 but also cytotoxic T lymphocytes and natural killer cells to increase mouse immunosuppressive neutrophils without affecting human hematopoietic stem cell reconstitution. Concurrently, it reduced circulating human proinflammatory cytokines IFN-γ, IL-6, IL-17A, IL-8, macrophage inflammatory protein-1β, and monocyte chemoattractant protein-1. Both in vitro and in vivo data suggest that CXCL5 and anti-CCL24 antibody act in concert to ameliorate GVHD via suppression of Th 1 and Th 17 responses. We propose that this novel 2FC could substitute for MSC therapy in GVHD treatment.